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(54) Apparatus and method of protecting fuser unit and image forming apparatus including the 
same

(57) An apparatus and method of protecting a fuser
unit and an image forming apparatus having the same
include a fuser drive motor portion to drive the fuser unit,
a power detecting portion to detect power that is supplied
to the fuser unit, and a power cutoff portion to cut off the
power supplied to the fuser unit when a motor rotation
signal is not output from the fuse drive motor portion and
the power detecting portion detects the power that is sup-

plied to the fuser unit. The fuser unit protecting apparatus
and method and the image forming apparatus including
the fuser unit protecting apparatus are configured to de-
tect rotation of a fuser drive motor and supply of an al-
ternating current required for a temperature rise and cut
off the power supply when abnormal conditions occur, to
prevent a continuous rise in a temperature of the fuser
unit as well as deformation thereof.
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Description

BACKGROUND OF THE INVENTION

1. Field of the Invention

[0001] The present general inventive concept relates
to an image forming apparatus, and more particularly, to
an apparatus and method of protecting a fuser unit ca-
pable of preventing deformation of a fuser unit that may
occur during an abnormal operation by monitoring an op-
eration state of the fuser unit, and an image forming ap-
paratus including the apparatus to protect the fuser unit.

2. Description of the Related Art

[0002] A fuser unit for an eletrophotographic image
forming apparatus, such as a laser beam printer (LBP),
a photocopier, and a facsimile, fixes a toner image to a
sheet of paper using heat generated by a lamp to which
an alternating current (AC) voltage is applied. Thus, in
order to maintain a lifetime of a fuser unit or prevent de-
formation of the fuse unit due to heat, the fuser unit has
a built-in temperature sensing element. Furthermore,
when the fuser unit operates above a tolerable operating
temperature and is determined to be operating abnor-
mally, regardless of control by a software circuit unit, a
control circuit forcibly cuts off AC power and current sup-
ply, thereby preventing a temperature of the fuser unit
from continuously rising and also preventing deformation
of the fuser unit.
[0003] In a conventional image forming apparatus, un-
der abnormal conditions that cannot be controlled by a
control circuit, a hardware protection circuit unit may be
additionally provided to cut off AC power applied to a
fuser unit to stop a temperature of the fuser unit from
rising, thereby preventing or suppressing deformation of
the fuser unit.
[0004] To achieve this, the conventional image forming
apparatus is configured to monitor a temperature detect-
ed by a temperature sensor on a surface of a belt within
the fuser unit and cause the hard protection circuit to
operate when the detected temperature exceeds a preset
tolerable temperature.
[0005] However, the conventional image forming ap-
paratus may have two problems associated with the pro-
tection of the fuser unit. In detail, when the belt in the
fuser unit continues to rotate by a motor driving the fuser
unit or ceases to rotate, the hardware protection circuit
is configured to work if the fuser unit is heated due to
abnormal reasons so that the temperature of the fuser
unit reaches a preset tolerable temperature. In this case,
even if heat generated by a heat source is prevented,
latent heat is not uniformly applied to a belt surface, and
thus the belt surface may be adversely affected. Another
drawback is that a temperature overshoot may occur.
More specifically, in order to minimize a First Page Out
Time (FPOT), heating characteristics of a lamp/belt/roller

within the fuser unit are improved, and a fusing temper-
ature rising speed is increased so that the temperature
of the fuser unit reaches a target fusing temperature as
fast as possible. However, when the fuser unit is heated
to the tolerable temperature and the hardware protection
circuit begins to operate, a temperature overshoot may
occur even if the heat source is prevented from generat-
ing heat. That is, as a fusing temperature rising slope
becomes steeper, latent heat applied to the surface of
the belt within the fuser unit causes the temperature of
the fuser unit to rise above the target temperature before
dropping back to the target temperature.
[0006] The above two problems may cause a signifi-
cant overshoot even after preventing release of heat by
a heat source with a hardware protection circuit simply
having a temperature sensing function. Such a large
overshoot will lead to deformation of a belt surface or
within a fuser unit.

SUMMARY OF THE INVENTION

[0007] The present general inventive concept provides
an apparatus and method of protecting a fuser unit to
detect whether a motor for the fuser unit ceases to rotate
and whether a flow of current is detected in a loop circuit
of a lamp in the fuser unit to which an alternating current
is applied, and if the two conditions occur simultaneously,
to determine the simultaneous occurrence as abnormal
and cut off alternating current power supply.
[0008] According to the present invention there is pro-
vided an apparatus and method as set forth in the ap-
pended claims. Other features of the invention will be
apparent from the dependent claims, and the description
which follows.
[0009] The present general inventive concept also pro-
vides an image forming apparatus having the apparatus
to protect the fuser unit.
[0010] Additional aspects and advantages of the
present general inventive concept will be set forth in part
in the description which follows and, in part, will be obvi-
ous from the description, or may be learned by practice
of the general inventive concept.
[0011] The above and/or other features and utilities of
the present general inventive concept may be achieved
by providing an apparatus to protect a fuser unit usable
in an image forming apparatus, the apparatus including:
a fuser drive motor portion to drive the fuser unit, a power
detecting portion to detect power that is supplied to the
fuser unit, and a power cutoff portion to cut off the power
supplied to the fuser unit when the fuse drive motor por-
tion does not output a motor rotation signal and the power
detecting portion detects the power that is supplied to
the fuser unit. The fuser circuit protecting apparatus may
further include a power supply supplying power to the
fuser unit and a switching element that is controlled by
the power cutoff portion and switches on and off the pow-
er supplied to the fuser unit. The switching element is a
relay that is set switched off by a default operation.
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[0012] The apparatus may further include a rotation
sensor to detect rotation of one of a heat roller, a pressure
roller, and a heating film, a power detecting portion to
detect power that is supplied to the fuser unit, and a power
cutoff portion to cut off the power supplied to the fuser
unit when the rotation sensor does not detect the rotation
and the power detecting portion detects the power that
is supplied to the fuser unit. The apparatus may further
include a power supply to supply power to the fuser unit
and a switching element controlled by the power cutoff
portion to switch on and off the power supplied from the
power supply to the fuser unit. The switching element is
a relay that is set switched on by a default operation.
[0013] The apparatus may further include a switching
element to switch on and off power supplied from a power
supply to the fuser unit and to be set to switch off by a
default operation, a fuser drive motor portion to drive the
fuser unit, and a switching element controller to control
the switching element so as to supply the power to the
fuser unit when a motor rotation signal is output from the
fuser drive motor portion and to control the switching el-
ement so as not to supply the power to the fuser unit
when the motor rotation signal is not output from the fuser
drive motor portion.
[0014] The apparatus may include a rotation sensor to
detect rotation of one of a fuser belt, a pressure roller,
and a heating film, a switching element to switch on and
off power supplied from the power supply to the fuser
unit, and a power cutoff portion to cut off the power sup-
plied to the fuser unit when the rotation is not detected
by the rotation sensor.
[0015] The above and/or other features and utilities of
the present general inventive concept may also be
achieved by providing an image forming apparatus in-
cluding a fuser unit to fuse an image onto a printing me-
dium, a power supply to supply power to the fuser unit,
a switching element to switch on and off the power sup-
plied from the power supply to the fuser unit, a fuser drive
motor portion to drive the fuser unit, a power detecting
portion to detect power supplied to the fuser unit, and a
power cutoff portion to cut off the power supplied to the
fuser unit when a motor rotation signal is not output from
the fuse drive motor portion and the power detecting por-
tion detects the power that is supplied to the fuser unit.
[0016] The above and/or other features and utilities of
the present general inventive concept may also be
achieved by providing an image forming apparatus in-
cluding a fuser unit to fuse an image onto a printing me-
dium, a power supply to supply power to the fuser unit,
a switching element to switch on and off the power sup-
plied from the power supply to the fuser unit, a rotation
sensor to detect rotation of one of a heat roller, a pressure
roller, and a heating film, a power detecting portion to
detect power supplied to the fuser unit, and a power cutoff
portion to control the switching element to cut off the pow-
er supplied to the fuser unit when the rotation is not de-
tected by the rotation sensor and the power detecting
portion detects the power that is supplied to the fuser unit.

[0017] The above and/or other features and utilities of
the present general inventive concept may also be
achieved by providing an image forming apparatus in-
cluding a fuser unit to fuse an image onto a printing me-
dium, a power supply to supply power to the fuser unit,
a switching element to switch on and off power that is
supplied from the power supply to the fuser unit, a fuser
drive motor portion to drive the fuser unit, and a switching
element controller to control the switching element so as
to supply the power to the fuser unit when a motor rotation
signal is output from the fuser drive motor portion and to
control the switching element so as not to supply the pow-
er to the fuser unit when the motor rotation signal is not
output from the fuser drive motor portion.
[0018] The above and/or other features and utilities of
the present general inventive concept may also be
achieved by providing an image forming apparatus in-
cluding a fuser unit to fuse an image onto a printing me-
dium, a power supply to supply power to the fuser unit,
a rotation sensor to detect rotation of one of a fuser belt,
a pressure roller, and a heating film, a switching element
to switch on and off power that is supplied from the power
supply to the fuser unit, and a power cutoff portion to cut
off the power supplied to the fuser unit when the rotation
is not detected by the rotation sensor.
[0019] The above and/or other features and utilities of
the present general inventive concept may be achieved
by providing a method of protecting a fuser unit in an
image forming apparatus, the method including detecting
whether a motor in a fuser drive motor portion rotates,
detecting power that is supplied to the fuser unit, and
cutting off the power supplied to the fuser unit when the
motor ceases to rotate and the power is supplied to the
fuser unit. The detecting whether the motor rotates may
include detecting rotation of one of a belt, a pressure
roller, and a heat roller by the fuser drive motor portion.
[0020] The above and/or other features and utilities of
the present general inventive concept may be achieved
by providing an apparatus and method of protecting a
fuser unit and an image forming apparatus using the
same, the apparatus configured to detect rotation of a
fuser drive motor and supply of an AC current required
for a temperature rise of the fuser unit and cut off the
power supply when abnormal conditions occur, thereby
preventing a continuous rise in the temperature of the
fuser unit as well as deformation thereof.
[0021] The above and/or other features and utilities of
the present general inventive concept may be achieved
by providing a method of protecting a fuser unit in an
image forming device, the method including detecting
movement of the fuser unit and power supplied to the
fuser unit, and cutting off the power supplied to the fuser
unit according to the detected movement and power.
[0022] The above and/or other features and utilities of
the present general inventive concept may be achieved
by providing an apparatus to protect a fuser unit in an
image forming apparatus, the apparatus including a de-
tecting unit to detect detecting movement of the fuser
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unit and power supplied to the fuser unit, and a controller
unit to cut off the power supplied to the fuser unit accord-
ing to the detected movement and power.

BRIEF DESCRIPTION OF THE DRAWINGS

[0023] These and/or other aspects and advantages of
the present general inventive concept will become ap-
parent and more readily appreciated from the following
description of the embodiments, taken in conjunction with
the accompanying drawings of which:
[0024] FIG. 1 is a view illustrating an image forming
apparatus;
[0025] FIG. 2 is a block diagram illustrating an appa-
ratus to protect a fuser unit and an image forming appa-
ratus including the fuser unit protecting apparatus ac-
cording to an embodiment of the present general inven-
tive concept;
[0026] FIG. 3 is a block diagram illustrating an appa-
ratus to protect a fuser unit and an image forming appa-
ratus including the fuser unit protecting apparatus ac-
cording to an embodiment of the present general inven-
tive concept;
[0027] FIG. 4 is a block diagram illustrating an appa-
ratus to protect a fuser unit and an image forming appa-
ratus including the fuser unit protecting apparatus ac-
cording to an embodiment of the present general inven-
tive concept;
[0028] FIG. 5 is a block diagram illustrating an image
forming apparatus according to an embodiment of the
present general inventive concept;
[0029] FIG. 6 is a block diagram illustrating an image
forming apparatus according to an embodiment of the
present general inventive concept;
[0030] FIG. 7A is a view illustrating a fuser motor ro-
tation sensor to sense rotation of a fuser drive motor por-
tion of FIG. 5;
[0031] FIG. 7B is a view illustrating a rotation sensor
of FIG. 3; and
[0032] FIG. 8 is a flowchart illustrating a method of pro-
tecting a fuser unit in an image forming apparatus ac-
cording to an embodiment of the present general inven-
tive concept.

DETAILED DESCRIPTION OF THE PREFERRED EM-
BODIMENTS

[0033] Reference will now be made in detail to the em-
bodiments of the present general inventive concept, ex-
amples of which are illustrated in the accompanying
drawings, wherein like reference numerals refer to the
like elements throughout. The embodiments are de-
scribed below in order to explain the present general in-
ventive concept while referring to the figures.
[0034] The detailed description set forth below and
constructions shown in the drawings are intended to be
a description of exemplary embodiments of the general
inventive concept and are not intended to represent the

only forms in which the general inventive concept will be
constructed. That is, it is to be understood that equivalent
alternatives or modifications will be easily conceivable
for those skilled in the art at the time of the general in-
ventive concept. An image forming apparatus, such as
a laser beam printer (LBP), a photocopier, and a facsim-
ile, adopts an electrophotographic printing method. The
electrophotographic printing method includes several
consecutive processes including charging, light expo-
sure, development, transfer, and fusing.
[0035] FIG.1 schematically illustrates an image form-
ing apparatus. A laser beam printer LBP employing an
electrophotographic printing method is illustrated as an
example of the image forming apparatus of FIG. 1. Re-
ferring to FIG. 1, a sheet of paper 128, as a recording
medium or printing medium, is picked up by a pickup
roller 110 from a paper cassette 108, fed along a paper
conveyance path 130, and then discharged out. An elec-
trophotographic printing operation will now be described
in detail.
[0036] A photoreceptor drum 102 is electrified by a
charger 100 to have a uniform electric potential across
its surface. The sheet of paper 128 is picked up from the
paper cassette 108 by the pickup roller 110 and trans-
ported to a register roller 114 by a transport roller 112. A
surface of the photoreceptor drum 102 is exposed to a
laser beam L scanned from a laser scanner unit (LSU)
104 that is an exposure device to create an electrostatic
latent image on the surface of the photoreceptor drum
102. In this case, the LSU 104 emits the laser beam L
corresponding to image data to be printed and exposes
the photoreceptor drum 102 with the laser beam L. After
a leading edge of the sheet of paper 128 is fed past the
register roller 114, the sheet of paper 128 is then fed to
a transfer unit 116 in synchronization with a start of ex-
posing the photoreceptor drum 102 to the laser beam L.
The electrostatic latent image formed on the photorecep-
tor drum 102 is then developed into a visible image by
toner supplied onto the photoreceptor drum 102 from a
developer unit 106. The toner on the photoreceptor drum
102 is transferred onto the sheet of paper 128 by the
transfer unit 116 and then the sheet of paper 128 is fed
to a fuser unit 118 that includes a heat roller 120 and a
pressure roller 122. The toner transferred onto the sheet
of paper 128 is fused onto the sheet of paper 128 using
heat and pressure applied by the heat roller 120 and the
pressure roller 122. Once the sheet of paper 128 having
the image fused thereon is discharged out by exit rollers
124 and 126, the printing operation is completed.
[0037] The heat roller 120 has a temperature sensor
(not illustrated) mounted thereon. A thermistor typically
having a negative temperature coefficient (NTC) is used
as the temperature sensor. The temperature sensor us-
ing the thermistor has a resistance that varies depending
on a temperature of the fuser unit 118. A temperature
sensing circuit (not illustrated) is connected to the tem-
perature sensor, generates a signal having a voltage lev-
el corresponding to a resistance value of the temperature
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sensor, and applies the signal to a sensor input unit (not
illustrated). Typically, the sensor input unit may be an
analog-to-digital converter (ADC) or comparator circuit
that converts the signal fed from the temperature sensing
circuit into digital data having a value corresponding to
the voltage level of the signal and outputs the digital data
to an engine control processor (not illustrated). An engine
control processor detects the temperature of the fuser
unit 118 from a data value output by the sensor input unit
and controls a heat-generating device through a control
circuit for the heat-generating device to control the tem-
perature of the fuser unit 118 to become equal to a target
(control or preset) temperature. When the temperature
of the fuser unit 118 is higher than the target temperature,
the engine control processor turns off the heat-generat-
ing device in order to decrease the temperature of the
fuser unit 118. However, when the temperature of the
fuser unit 118 is lower than the target temperature, the
engine control processor turns on the heat-generating
device in order to increase the temperature of the fuser
unit 118. Thus, the temperature of the fuser unit 118 is
maintained constant.
[0038] FIG. 2 is a block diagram illustrating an appa-
ratus 20 to protect a fuser unit 250 and an image forming
apparatus 2 including the fuser unit protecting apparatus
20 according to an embodiment of the present general
inventive concept.
[0039] Referring to FIG. 2, the fuser unit protecting ap-
paratus 20 usable in the image forming apparatus 2 ac-
cording to the present embodiment includes a power de-
tecting portion 220, a fuser drive motor portion 230, and
a power cutoff portion 240. The apparatus 20 may further
include a power supply 200 and a switching element 210.
The image forming apparatus 2 includes the fuser unit
protecting apparatus 20 and the fuser unit 250.
[0040] The power detecting portion 220 detects power
that is supplied to the fuser unit 250. According to the
present embodiment, when the image forming apparatus
2 operates normally, a temperature of the fuser unit 250
increases to and is at a preset target temperature. To
achieve this, a current loop is formed with the power de-
tecting portion 220, the fuser unit 250, and a second
switching element 260 and is supplied with a voltage that
is input by the power supply 200 when the second switch-
ing element 260 is turned on. The power detecting portion
220 detects whether a current flows in the current loop.
[0041] The fuser drive motor portion 230 drives the fus-
er unit 250 and provides a motor rotation signal indicating
rotation of a motor driven by the fuser drive motor portion
230 when the motor rotates in order to prevent an over-
shoot current from being supplied to the fuser unit 250
after the motor ceases to rotate. The motor rotates a com-
ponent of the fuser unit 250, such as a roller to feed the
printing medium 128 along the conveyance path 130 dur-
ing a fusing operation of the fuser unit 250. When using
a motor in the fuser drive motor portion 230 that does not
provide a signal to confirm rotation of the motor, a current
that is applied to rotate the motor may be detected. Then

a signal indicating the rotation of the motor may be gen-
erated using the detected current.
[0042] Therefore, the fuser unit 250 may have a heat-
ing operation of a heating element to fuse an image on
the printing medium using heat generated by the current
flow and a rotation (moving) operation of a rotating ele-
ment to feed or move the printing medium to pass through
the fuser unit 250 using rotation power. The rotating el-
ement may be disposed in the fuser unit 250 to receive
a rotation power from the motor or the rotating element
may be disposed in the fuser drive motor portion 230 to
rotate a roller of the fuser unit 250. The motor rotation
signal may indicate a signal to indicate rotation (move-
ment or operation) of at least one of the motor, the rotating
element, and the roller of the fuser unit 250.
[0043] FIG. 7A illustrates a fuser motor rotation sensor
to detect rotation of a motor in a fuser driver motor portion
(515 in FIG. 5). The fuser motor rotation sensor may be
one or more sensors disposed to detect the rotation of
the motor or the rotation element thereof. When a motor
rotation signal is not output from the fuser drive motor
portion 230 and the power detecting portion 220 detects
power that is supplied to the fuser unit 250, the power
cutoff portion 240 cuts off the power supplied to the fuser
unit 250. In one embodiment, the power cutoff portion
240 uses a logic AND circuit to perform a logic AND op-
eration on the motor rotation signal output from the fuser
drive motor portion 230 and a signal indicating whether
a flow of current is detected by the power detecting por-
tion 220 and create a power cutoff signal, thereby con-
trolling on/off operations of the switching element 210.
[0044] The switching element 210 is controlled by the
power cutoff portion 240 to switch on and off the power
that is supplied from the power supply 200 to the fuser
unit 250. The switching element 210 may be a relay that
is set to a switching on state by a default operation. The
default operation is an operation to perform a predeter-
mined switching operation when no other signal is input
thereto.
[0045] When the motor in the fuser drive motor portion
230 is a Brushless DC (BLDC) motor, the motor rotation
signal may be a signal generated from a hall sensor.
[0046] The fuser unit 250 fixes a toner image onto a
printing medium and may include a lamp and a thermistor
that detects a temperature of the lamp.
[0047] FIG. 3 illustrates an apparatus 30 to protect a
fuser unit and an image forming apparatus 3 including
the fuser unit protecting apparatus 30 according to an
embodiment of the present general inventive concept.
[0048] Referring to FIG. 3, the fuser unit protecting ap-
paratus 30 usable in the image forming apparatus 3 ac-
cording to the present embodiment includes a power de-
tecting portion 320, a rotation sensor 330, and a power
cutoff portion 340. The apparatus 30 may further include
a power supply 300 and a switching element 310. The
image forming apparatus 3 includes the fuser unit pro-
tecting apparatus 30 and the fuser unit 350.
[0049] The power detecting portion 320 detects power
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that is supplied to the fuser unit 350. According to the
present embodiment, when the image forming apparatus
2 operates normally, a temperature of the fuser unit 350
increases to and is at a preset target temperature. To
achieve this, a current loop is formed with the power de-
tecting portion 320, the fuser unit 350, and a second
switching element 360 and supplied with a voltage that
is input by the power supply 300 when the second switch-
ing element 360 is turned on. The power detecting portion
320 detects whether a current flows in the current loop.
[0050] The rotation sensor 330 detects rotation of one
of a heat roller, a pressure roller, and a heating film (or
belt). FIG. 7B illustrates an example of the fuser unit 350
to detect rotation of the one of the heat roller, a pressure
roller and a heating film (belt).
[0051] When the rotation is not detected by the rotation
sensor 330 and the power supplied to the fuser unit 350
is detected by the power detecting portion 320, the power
cutoff portion 340 cuts off the power supplied to the fuser
unit 350. In one embodiment, the power cutoff portion
340 uses a logic AND circuit to perform a logic AND op-
eration on a motor rotation signal output from the rotation
sensor 330 and a signal indicating a flow of current de-
tected by the power detecting portion 320 and create a
power cutoff signal, thereby controlling on/off operations
of the switching element 310.
[0052] The power supply 300 supplies power (typically
alternating current (AC) power) to the fuser unit 350.
[0053] The switching element 310 is controlled by the
power cutoff portion 340 to switch on and off the power
that is supplied from the power supply 300 to the fuser
unit 350. The switching element 310 may be a relay that
is set switched on by default.
[0054] The fuser unit 350 fuses a toner image onto a
printing medium and may include a lamp and a thermistor
that detects a temperature of the lamp.
[0055] FIG. 4 is a block diagram of an apparatus 40
for protecting a fuser unit and an image forming appara-
tus 4 including the fuser unit protecting apparatus 40 ac-
cording to another embodiment of the present general
inventive concept. Referring to FIG. 4, the fuser unit pro-
tecting apparatus 40 for use in the image forming appa-
ratus 4 according to the present embodiment includes a
switching element 410, a fuser drive motor portion 420,
and a switching element controller 430. The apparatus
40 may further include a power supply 400. The image
forming apparatus 4 includes the fuser unit protecting
apparatus 40 and a fuser unit 450.
[0056] The switching element 410 switches on and off
power that is supplied from the power supply 400 to the
fuser unit 450. The switching element 410 may be a relay
that is set switched off by default.
[0057] The switching element 410 is located on an AC
loop path including the power supply 400, the switching
element 410, the fuser unit 450, and a second switching
element 460. The switching element 410 is set to a
switching off state by a default operation. When the fuser
drive motor portion 420 detects rotation of a fuser drive

motor, the switching element 410 is turned on in response
to output signal of the switching element controller 430,
without detecting of a flow of current in the AC loop path.
[0058] The fuser drive motor portion 420 drives the fus-
er unit 450 and provides a motor rotation signal when the
fuser drive motor in the fuser drive motor portion 420
rotates. When using a motor in the fuser drive motor por-
tion 420 that does not provide a signal confirming rotation
of the motor, a flow of current that is supplied to rotate
the motor may be detected to create a signal indicating
the rotation of the motor.
[0059] When the motor rotation signal is output from
the fuser drive motor portion 420, the switching element
controller 430 controls the switching element 410 so as
to supply the power to the fuser unit 450. When the motor
rotation signal is not output from the fuser drive motor
portion 420, the switching element controller 430 controls
the switching element 410 so as not to supply the power
to the fuser unit 450. The switching element controller
430 may be realized by a Wired-OR connection between
the motor rotation signal output from the fuser drive motor
portion 420 and a control signal for the switching element
controller 430 output from a control unit (not shown).
[0060] The fuser unit 450 fuses a toner image onto a
printing medium and typically includes a lamp and a ther-
mistor. In the present embodiment, a sensor for directly
detecting rotation of a heat roller, a pressure roller, or a
heat film in the fuser unit 450 may be used instead of
detecting the motor rotation signal.
[0061] A fuser unit protecting apparatus according to
another embodiment may include a rotation sensor, a
switching element, and a power cutoff portion. The rota-
tion sensor detects rotation of one of a fuser belt, a heat
roller and a pressure roller in a fuser unit. The switching
element switches on and off power supplied from a power
supply to the fuser unit. When the rotation is not detected
by the rotation sensor, the power cutoff portion cuts off
the power supplied to the fuser unit. That is, when the
rotation sensor does not detect the rotation of one of the
fuser belt, the heat roller and the pressure roller, the pow-
er cutoff portion controls the switching element so as to
cut off the power supplied to the fuser unit.
[0062] FIG. 5 is a block diagram illustrating an image
forming apparatus. The image forming apparatus of FIG.
5 illustrates an example of the image forming apparatus
of FIG. 2. Referring to FIG. 5, in order to increase a tem-
perature of a fuser unit 540 to a target temperature, a
signal Lamp_On is applied to a Triac 550 by a control
unit (not illustrated) to form a current loop including a
power detecting portion 510, a lamp 544, the Triac 550,
and an AC power supply 500, and the current loop is
formed by a voltage input by the AC power supply 500.
[0063] However, when the image forming apparatus
operates normally, a roller and/or a belt in the fuser unit
540 may be rotated using a fuser drive motor portion 515
according to a basic operating principle. That is, in order
to increase a lifetime of the fuser unit 540 while preventing
deformation thereof, an AC current loop is formed only
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when the belt and roller in the fuser unit 540 rotate ac-
cording to a driving operation of the fuser drive motor
portion 515 so that the temperature of the fuser unit 540
reaches a target temperature.
[0064] When the temperature of the fuser unit 540 con-
tinues to rise above the target temperature due to abnor-
mal reasons, a comparator 530 generates a signal to turn
off a relay 505 so that the fuser unit 540 is maintained at
a temperature preset by a temperature setting portion
525 for hardware protection.
[0065] However, if a temperature overshoot occurs
due to a rapid temperature rise after a motor ceases to
rotate, the fuser unit 540 may not be protected properly
due to the overshoot.
[0066] Thus, to prevent an overshoot after the motor
ceases to rotate, the fuser drive motor portion 515 initially
provides a signal indicating rotation of the motor when
the motor rotates. When using a motor in the fuser drive
motor portion 515 that does not provide a signal confirm-
ing rotation of the motor, a current that is supplied to
rotate the motor may be detected. Then a signal indicat-
ing the rotation of the motor is generated using the de-
tected current.
[0067] To increase the temperature of the fuser unit
540, an alternating current must be applied to the lamp.
Furthermore, monitoring a flow of the alternating current
allows more accurate and prompt protection of the fuser
unit 540 than driving a hardware protection circuit by
monitoring a rise in the temperature of the fuser unit 540.
Thus, the power detecting portion 510 detects the alter-
nating current flowing in the AC loop and outputs a signal
indicating the flow of the alternating current. The power
detecting portion 510 may detect the alternating current
through the AC power supply 500 directly input AC power.
Also, the power detecting portion 510 may be located
before or after the Triac 500, within the fuser unit 540, or
on a wire or harness that is provided to the fuser unit 540,
and may detect the alternating current.
[0068] A power cutoff portion 520 performs a logic AND
operation on a motor rotation signal output from the fuser
drive motor portion 515 and a signal indicating the flow
of alternating current in the AC loop detected by the pow-
er detecting portion 220. The power cutoff portion 520
also delivers the signal to turn off the relay 505 to the
relay 505 when two conditions are satisfied, that is, when
the motor ceases to rotate and simultaneously when the
alternating current flows in the AC loop.
[0069] Satisfying the conditions in which the motor
ceases to rotate and in which the alternating current flows
in the AC loop means that abnormal driving occurs. That
is, conditions for protecting the fuser unit 540 according
to an embodiment of the present general inventive con-
cept is when a signal indicating no rotation of the motor
in the fuser drive motor unit 515 is detected and simul-
taneously the alternating current is flowing in the AC loop,
causing the temperature of the fuser unit 540 to rise. In
this case, the power cutoff portion 520 determines that
conditions are abnormal and delivers a signal to cut off

the relay 505 to the relay 505 in order to open the AC loop.
[0070] FIG. 6 is a block diagram illustrating an image
forming apparatus. The image forming apparatus of FIG.
6 is an example of the image forming apparatus of FIG.
4. A relay 605 is placed on an AC loop path formed with
an AC power supply 600, the relay 605, a lamp 644, and
a Triac 650. The relay 605 is set to a switching off state
by a default operation. When a fuser drive motor portion
610 detects rotation of a fuser drive motor, the relay 605
is turned on in response to an output signal a relay con-
troller 615 without detecting of a flow of current in the AC
loop. The relay controller 615 may be realized by a Wired-
OR connection between a signal output from the fuser
drive motor portion 610 and a signal output from a com-
parator 625.
[0071] When a signal Lamp On is applied to the Triac
650 by a fuser unit controller (not illustrated) and the relay
605 is turned on, power is supplied to the AC loop path
to heat the fuser unit 640. That is, when rotation of a fuser
drive motor by the fuser drive motor portion 610 is de-
tected in condition that the relay 605 is set to a switching
off state by a default operation, a signal indicating the
rotation of the fuser drive motor may be used directly as
a control signal for the relay 605 without detecting of a
flow of current in the AC loop.
[0072] According to the present embodiment, the relay
605 is switched on only when the fuser drive motor rotates
and switched off when the fuser unit 640 stops a printing
operation, thereby preventing an abnormal rise in a tem-
perature of the fuser unit 640 while protecting the fuser
unit 640 against deformation.
[0073] Meanwhile, when the temperature of the fuser
unit 640 continues to rise above a target temperature due
to abnormal reasons, the comparator 625 compares a
temperature detected by a thermistor 642 with a temper-
ature set by a temperature setting portion 620. When the
detected temperature is greater than the set temperature,
the comparator 625 generates a signal to turn off the
relay 605 so as to protect the fuser unit 640.
[0074] FIG. 8 is a flowchart illustrating a method of pro-
tecting the fuser unit 250 (350) in the image forming ap-
paratus 2 (3) of FIG. 2 (3) according to an embodiment
of the present general inventive concept.
[0075] Referring to FIG. 8, rotation of a motor in the
fuser drive motor portion 230 (the rotation sensor 330)
is detected in order to prevent an overshoot current from
being supplied to the fuser unit 250 (350) when the motor
ceases to rotate at operation S810. In the operation S810,
rotation of the pressure roller, the heat roller, and the belt
may be detected instead of the rotation of the motor.
[0076] The power detecting portion 220 (320) detects
power supplied to the fuser unit 250 (350) at operation
S820. According to the present general inventive con-
cept, when the image forming apparatus 2 (3) operates
normally, a temperature of the fuser unit 250 (350) should
rise to a preset target temperature. To achieve this, a
current loop including the power detecting portion 220
(320), the fuser unit 250 (350), and the second switching
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element 260 (360) is formed by a voltage that is input by
the power supply 200 (300) when the second switching
element 260 (360) is turned on. The power detecting por-
tion 220 (320) detects whether a current is flowing in the
loop.
[0077] When the motor ceases to rotate and the power
supplied to the fuser unit 250 (350) is detected at oper-
ation S830, the power cutoff portion 240 (340) controls
the switching element 210 (310) to cut off the power sup-
plied to the fuser unit 250 (350) at operation S840.
[0078] That is, when the motor rotation signal is not
output from the fuser drive motor portion 230, when the
rotation of one of the pressure roller, the heat roller, and
the belt is not detected by the rotation sensor 330, and
when the power detecting portion 220 (320) detects pow-
er supplied to the fuser unit 250 (350), the power cutoff
portion 240 (340) cuts off the power supplied to the fuser
unit 250 (350).
[0079] In one embodiment, the power cutoff portion
240 (340) uses a logic AND circuit to perform a logic AND
operation on a motor rotation signal output from the fuser
drive motor portion 230 and a signal indicating a flow of
current detected by the power detecting portion 220 (320)
and create a power cutoff signal, thereby controlling
on/off operations of the switching element 210 (310).
[0080] The switching element 210 (310) is controlled
by the power cutoff portion 240 (340) to switch on and
off the power that is supplied from the power supply 200
(300) to the fuser unit 250 (350). Typically, the switching
element 210 (310) is a relay that is set switched on by
default.
[0081] The method of protecting a fuser unit according
to the present embodiment includes detecting whether a
motor ceases to rotate and whether a current flows in a
loop circuit of a lamp in the fuser unit to which an alter-
nating current is applied, determining, upon simultane-
ous occurrence of the two conditions, the occurrence as
abnormal, and cutting off an AC power supply.
[0082] Furthermore, when the fuser unit ceases to ro-
tate and an AC voltage or a current applied from the AC
power supply to the fuser unit is detected, the conditions
are determined as abnormal conditions that may induce
deformation of the fuser unit, and thus the relay is turned
off.
[0083] Although a few embodiments of the present
general inventive concept have been shown and de-
scribed, it will be appreciated by those skilled in the art
that changes may be made in these embodiments with-
out departing from the principles of the general inventive
concept, the scope of which is defined in the appended
claims and their equivalents.
[0084] Attention is directed to all papers and docu-
ments which are filed concurrently with or previous to this
specification in connection with this application and which
are open to public inspection with this specification, and
the contents of all such papers and documents are in-
corporated herein by reference.
[0085] All of the features disclosed in this specification

(including any accompanying claims, abstract and draw-
ings), and/or all of the steps of any method or process
so disclosed, may be combined in any combination, ex-
cept combinations where at least some of such features
and/or steps are mutually exclusive.
[0086] Each feature disclosed in this specification (in-
cluding any accompanying claims, abstract and draw-
ings) may be replaced by alternative features serving the
same, equivalent or similar purpose, unless expressly
stated otherwise. Thus, unless expressly stated other-
wise, each feature disclosed is one example only of a
generic series of equivalent or similar features.
[0087] The invention is not restricted to the details of
the foregoing embodiment(s). The invention extends to
any novel one, or any novel combination, of the features
disclosed in this specification (including any accompa-
nying claims, abstract and drawings), or to any novel one,
or any novel combination, of the steps of any method or
process so disclosed.

Claims

1. An apparatus to protect a fuser unit in an image form-
ing apparatus, the apparatus comprising:

a detecting unit to detect movement of the fuser
unit and power supplied to the fuser unit; and
a controller unit to cut off the power supplied to
the fuser unit according to the detected move-
ment and power.

2. The apparatus of claim 1, further comprising : a fuser
drive motor portion to drive the fuser unit,
wherein the detecting unit comprises a power de-
tecting portion to detect power that is supplied to the
fuser unit,
wherein the controller unit comprises a power cutoff
portion to cut off the power supplied to the fuser unit
when a motor rotation signal is not output from the
fuse drive motor portion and the power detecting por-
tion detects the power that is supplied to the fuser
unit.

3. The apparatus of claim 2, further comprising:

a power supply to supply power to the fuser unit;
and
a switching element to be controlled by the pow-
er cutoff portion and to switch on and off the
power supplied from the power supply to the fus-
er unit.

4. The apparatus of claim 3, wherein the switching el-
ement is a relay that is set switched on by default.

5. The apparatus of claim 2, wherein when a motor in
the fuser drive motor portion is a Brushless DC
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(BLDC) motor, the motor rotation signal is a signal
using a hall sensor.

6. The apparatus of claim 1, further comprising :

a rotation sensor to detect rotation of one of a
heat roller, a pressure roller, and a heating film,

wherein the detecting unit comprises a power de-
tecting portion to detect power that is supplied to the
fuser unit, and
wherein the controller unit comprises a power cutoff
portion to cut off the power supplied to the fuser unit
when the rotation is not detected by the rotation sen-
sor and the power detecting portion detects the pow-
er that is supplied to the fuser unit.

7. The apparatus of claim 6, further comprising:

a power supply to supply power to the fuser unit;
and
a switching element controlled by the power cut-
off portion and to switch on and off the power
supplied from the power supply to the fuser unit.

8. The apparatus of claim 7, wherein the switching el-
ement is a relay that is set switched on by default.

9. An image forming device comprising:

a fuser unit to fuse an image onto a printing me-
dium;
a power supply to supply power to the fuser unit;
a switching element to switch on and off the pow-
er supplied from the power supply to the fuser
unit;
a detecting unit to detect movement of the fuser
unit
a power detecting portion to detect the power
supplied to the fuser unit; and
a power cutoff portion to cut off the power sup-
plied to the fuser unit when the movement of the
fuser unit is not detected from the detecting unit
and the power detecting portion detects the pow-
er that is supplied to the fuser unit.

10. The image forming device of claim 9, wherein the
detecting unit comprises a fuse drive motor portion
to drive the fuser unit, and to output a motor rotation
signal when the fuser unit is driven, and
wherein the power cutoff portion cuts off the power
supplied to the fuser unit when the motor rotation
signal is not output from the fuser drive motor portion
and the power detecting portion detects the power
that is supplied to the fuser unit.

11. The image forming device of claim 10, wherein when
a motor in the fuser drive motor portion is a Brushless

DC (BLDC) motor, the motor rotation signal is a sig-
nal using a hall sensor.

12. The image forming device of claim 9, wherein the
detecting unit comprises a rotation sensor to detect
rotation of one of a heat roller, a pressure roller, and
a heating film, and
wherein the power cutoff portion controls the switch-
ing element to cut off the power supplied to the fuser
unit when the rotation is not detected by the rotation
sensor and the power detecting portion detects the
power supplied to the fuser unit.

13. A method of protecting a fuser unit in an image form-
ing device, the method comprising:

detecting movement of the fuser unit and power
supplied to the fuser unit; and
cutting off the power supplied to the fuser unit
according to the detected movement and power.

14. The method of claim 13, wherein the detecting com-
prises detecting whether a motor in a fuser drive mo-
tor portion rotates; and
detecting power that is supplied to the fuser unit, and
wherein the cutting off comprises cutting off the pow-
er supplied to the fuser unit when the motor ceases
to rotate and the power is supplied to the fuser unit.

15. The method of claim 14, wherein the detecting of
whether the motor rotates comprises detecting rota-
tion of one of a belt, a pressure roller, and a heat
roller by the fuser drive motor portion.
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